1. Introduction
===============

Deep venous thrombosis (DVT) is a major cause of morbidity and mortality among hospitalized patients worldwide and, simultaneously, the most preventable ([@b1-epj-09-5185], [@b2-epj-09-5185]). It is a condition caused by the formation of a thrombus in the venous system, preceded or followed by an inflammatory response of the vessel wall. When part of the thrombus breaks off, it can migrate through the circulatory system to the pulmonary artery, resulting in a pulmonary embolism ([@b3-epj-09-5185], [@b4-epj-09-5185]). Guidelines for prophylaxis of venous thrombosis have existed for over 15 years, however, these guidelines are completely used in less than 55% of indications ([@b5-epj-09-5185]). As a result, in every six cases of thromboembolism only one case could be avoided ([@b6-epj-09-5185]), and morbidity and mortality associated with DVT is still high among hospitalized patients ([@b7-epj-09-5185], [@b8-epj-09-5185]). Studies revealed several risk factors of deep venous thrombosis in hospitalized patients ([@b7-epj-09-5185]). Diabetes mellitus is a reported risk factor for venous thrombosis ([@b9-epj-09-5185]--[@b11-epj-09-5185]) and pulmonary embolism ([@b12-epj-09-5185]), and it was estimated that there is a 1.4-fold increased risk of venous thrombosis for persons with diabetes ([@b13-epj-09-5185]). This could be attributed to the frequent hospitalization of diabetic patients for major surgery or acute medical illness ([@b9-epj-09-5185]). In addition, diabetes may be complicated by microvascular occlusive disease. The same process that causes such arterial vascular disease among diabetics has been suggested to result in venous thrombosis ([@b11-epj-09-5185]). However, other studies failed to find an association between diabetes and venous thrombosis ([@b13-epj-09-5185], [@b14-epj-09-5185]). Furthermore, extensive venous thrombosis could occur as a rare complication of diabetic ketoacidosis which emphasizes the need for deep venous thrombosis prophylaxis therapy in the management of these patients ([@b15-epj-09-5185]). Other factors have been documented to increase the risk of venous thrombosis including increasing age, paralysis or prolonged immobility, previous DVT, congestive heart failure, acute infection, pregnancy or puerperium, cancer and its treatment, dehydration, varicosities, rheumatological disease and nephrotic syndrome. Oral contraceptive pills, especially those that contain third-generation progestins, also predispose to venous thrombosis ([@b7-epj-09-5185], [@b16-epj-09-5185]). In addition, obesity, hypertension, low low-density lipoprotein (LDL) levels, and high triglyceride levels may play a role in venous thrombosis occurrence ([@b13-epj-09-5185]). Detection of suspected cases of deep venous thrombosis is difficult and sometimes these cases may be missed. Primary prevention of deep venous thrombosis is one of the most important means in the management of high risk patients due to the high economic burden and increased morbidity and mortality associated with venous thrombosis ([@b7-epj-09-5185], [@b17-epj-09-5185]). So, this study was conducted to identify frequency and factors associated with occurrence of deep venous thrombosis among diabetic patients referred to King Abdulaziz University (KAU) hospital, Jeddah, Kingdom of Saudi Arabia.

2. Material and Methods
=======================

2.1. Study design, setting, and participants
--------------------------------------------

The current study was a hospital based cross-sectional study conducted in KAU hospital, Jeddah, Kingdom of Saudi Arabia. The emergency, inpatients and outpatients departments in KAU hospital were reviewed for a period of 6 months (from June to December, 2016). All diabetic patients referred or admitted to the hospital departments and who were clinically suspected to have deep venous thrombosis (DVT) (paralysis, paresis or recent plaster immobilization of the lower extremities, localized tenderness along the distribution of the deep venous system, entire leg swollen, calf swelling at least 3 cm larger than asymptomatic side, calf pain, pitting edema confined to the symptomatic leg, erythema and warmth in the lower extremities or previously documented DVT) and subjected to Doppler examination were included in the study. Exclusion criteria included patients who refused to participate in the study and emotionally unstable persons.

2.2. Data Collection Method
---------------------------

A questionnaire was designed to obtain data about deep venous thrombosis frequency among diabetic patients referred to KAU hospital, Jeddah, Kingdom of Saudi Arabia and factors associated with the development of deep venous thrombosis among them. Data was collected through face to face interviews with patients included in the study. The questionnaire included questions about age and sex of participants, department, site and result of Doppler examination, whether being bed ridden or using orthopedic casting and the history of previous deep venous thrombosis. In addition, the questionnaire included inquiries about presence of comorbidities such as hypertension, ischemic heart disease, and cancer in the participating patients.

2.3. Ethical consideration
--------------------------

Before starting data collection, ethical approval was obtained from the Research Ethics Committee of Faculty of Medicine, King Abdulaziz University. During the data collection stage, informed consent was secured from each participant. The questionnaires used in data collection were anonymous and confidentiality of data was assured.

2.4. The statistical analysis
-----------------------------

The statistical analysis was carried out using SPSS version 16 (SPSS Inc., Chicago, Illinois, USA). Sample characteristics were summarized as numbers and percentages for categorical variables. Chi-square test was used for comparing qualitative variables. A 5% level was chosen as a level of statistical significance in all statistical tests used in the study.

3. Results
==========

The current study included 224 diabetic patients admitted to the hospital departments and were clinically suspected to have deep venous thrombosis and subjected to Doppler examination during the study period. Regarding age, 139 (62.1%) of the participants were ≥ 60 years old and only 3 (1.3%) were younger than 30 years old. Males represented 51.8% of the studied patients. More than half (56.7%) of the studied patients were admitted to inpatients departments of the hospital and more than one third (34.8%) of them were interviewed in the emergency department. Regarding the site of Doppler examination, 56.2% of the participants were subjected to examination of the right lower limb, 42.4% were subjected to left lower limb examination and bilateral examination was done only for 1.3% of the studied patients ([Table 1](#t1-epj-09-5185){ref-type="table"}). Regarding development of deep venous thrombosis (DVT) among the studied patients, according to the results of Doppler examination, DVT was detected in 14.7 % of the examined patients and 85.3% of them were negative. [Table 2](#t2-epj-09-5185){ref-type="table"} shows distribution of the studied patients regarding the presence of comorbidities, history of previous DVT, using orthopedic casting, and whether the patient was bed ridden or elderly. As illustrated by the presented data, 62.1% of the participants were elderly (≥ 60 years old), 8.9 % of them were bed ridden and most of them (99.1) were not using orthopedic casting. Only 1.8% of the studied patients reported a history of previous DVT. As regards comorbidities, 73.2% of the participants were hypertensive, 12.9% had ischemic heart disease and 2.7% had malignancies (whether primary or metastasis). As shown in [Table (3)](#t3-epj-09-5185){ref-type="table"}, old age and the presence of ischemic heart disease significantly affected the development of deep venous thrombosis among the studied patients (p=0.03, p=0.043 respectively). On the other hand, other comorbidities such as hypertension and cancer were not significantly associated with the occurrence of deep venous thrombosis among the participants (p=0.381, p=0.129 respectively). No significant gender differences were observed between patients who developed DVT and those who were negative by Doppler examination (p=0.439). Furthermore, the other investigated factors such as history of previous DVT, being bed ridden and using orthopedic casting were not significantly associated with the development of deep venous thrombosis among the studied patients.

4. Discussion
=============

Deep venous thrombosis is a common complication not only in surgical but also in acutely ill hospitalized medical patients 918). In our study, 224 diabetic patients who were admitted to the hospital departments and were clinically suspected to have deep venous thrombosis and subjected to Doppler examination during the study period were interviewed to identify frequency and factors associated with occurrence of deep venous thrombosis among them. The current study revealed that, according to the results of Doppler examination, 14.7 % of the examined patients had DVT and 85.3% of them were negative. This frequency was lower than the findings of several studies in which one study ([@b3-epj-09-5185]) found that DVT frequency among the studied diabetic patients was 31.6% and another study ([@b10-epj-09-5185]) reported that the DVT frequency among diabetic patients was 60.7%. A higher DVT development frequency among diabetic patients (88.7%) was observed by another study ([@b19-epj-09-5185]). A study by ([@b20-epj-09-5185]) to explore the relationship of metformin therapy and the subsequent development of DVT among diabetic patients revealed that 48% of diabetic patients who were not using metformin developed DVT in comparison to only 26.7% of those who were on metformin therapy. On the other hand, the findings of the current study were much higher than the results reported by ([@b21-epj-09-5185]) who found that DVT frequency among the participating diabetic cancer patients was only 4.5%. According to the results of the present study, old age was significantly associated with the development of DVT among the studied patients. On the other hand, no significant difference was found between patients who developed DVT and those whose Doppler examination was negative regarding gender. In support of our findings, other studies, found a highly significant association between age and DVT development while gender was not significantly associated with DVT occurrence ([@b3-epj-09-5185], [@b14-epj-09-5185], [@b20-epj-09-5185], [@b22-epj-09-5185], [@b23-epj-09-5185]). Contrarily, another study found no significant association between age and the development of DVT ([@b24-epj-09-5185]). Regarding the studied comorbidities among the participants in the current study, the most frequent comorbidity among patients with Doppler confirmed DVT was hypertension (69.7%) which is consistent with the findings of another study ([@b25-epj-09-5185]) where hypertension was the most frequent comorbidity (50%) in the ultrasound confirmed DVT patients. Hypertension and cancer were not significantly associated with the occurrence of deep venous thrombosis among the participants in the current study. These findings are in line with what was reported by two other studies ([@b20-epj-09-5185], [@b22-epj-09-5185]) where both comorbidities had no significant effect on DVT development in the studied population. The current study found that ischemic heart disease was significantly associated with DVT development. This was supported by the findings of another study ([@b26-epj-09-5185]) that found a significant association between heart diseases and myocardial infarction and the risk of venous thromboembolism. Contrary to our results, another study ([@b22-epj-09-5185]) found that there was no significant relation between angina pectoris or myocardial infarction and the development of DVT among the participating patients. History of previous DVT was not significantly associated with the development of DVT among participants of the current study, which is inconsistent with the findings of another study ([@b24-epj-09-5185]) that revealed a highly significant association between the current diagnosis of DVT and the history of previous DVT (p≤0.0001). The current study found no significant association between being bedridden and the development of DVT among the studied patients. These findings were inconsistent with the results revealed by two other studies ([@b27-epj-09-5185], [@b28-epj-09-5185]) where being bedridden was among the independent risk factors of DVT. The present study has some limitations. First, the small sample size, therefore additional investigation in a larger sample size is required. Further, as a cross-sectional survey, causality cannot be tested.

5. Conclusions
==============

The current study revealed that the frequency of DVT development among the studied diabetic patients was 14.7%, and 85.3% of them were negative. Increased age was significantly associated with the development of deep venous thrombosis among the studied patients while gender had no significant effect. Most of the studied factors and comorbidities had no significant role in DVT development among the study participants and only ischemic heart disease was significantly associated with the development of DVT.
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###### 

Sex, age group, patient's department and site of Doppler examination of the studied patients, KAU hospital, Jeddah, 2016 (n=224)

  Variable                      n           \%     
  ----------------------------- ----------- ------ ------
  Sex                           Female      108    48.2
  Male                          116         51.8   
  Age (years); 54.78±19.8       \<30        3      1.3
  30--40                        10          4.5    
  40--50                        20          8.9    
  50--60                        52          23.2   
  \>60                          139         62.1   
  Patient's department          Emergency   78     34.8
  In patient                    127         56.7   
  Out patient                   19          8.5    
  Site of Doppler examination   Bilateral   3      1.3
  Left                          95          42.4   
  Right                         126         56.2   

###### 

Distribution of the studied patients regarding suspected risk factors, KAU hospital, Jeddah, 2016(n=224)

  Variable                          n     \%     
  --------------------------------- ----- ------ ------
  Being elderly                     Yes   139    62.1
  No                                85    37.9   
  Being bed ridden                  Yes   20     8.9
  No                                204   91.1   
  Orthopedic casting                Yes   2      0.9
  No                                222   99.1   
  Hypertension                      Yes   164    73.2
  No                                60    26.8   
  Ischemic heart disease (IHD)      Yes   29     12.9
  No                                195   87.1   
  Cancers (primary or metastasis)   Yes   6      2.7
  No                                218   97.3   
  Previous DVT                      Yes   4      1.8
  No                                220   98.2   
  Other factors                     Yes   17     7.6
  No                                207   92.4   

###### 

The relationship between presence of DVT and suspected risk factors in the studied diabetic cases, KAU hospital, Jeddah, 2016 (n=224)

  Risk factors      Deep venous thrombosis (DVT)   Total (n=224)   Chi-square   p-value   
  ----------------- ------------------------------ --------------- ------------ --------- -------
  Gender (male)     98 (51.3)                      18 (54.5)       116 (51.8)   0.11      0.439
  Being elderly     119 (62.3)                     20 (60.6)       139 (62.1)   10.13     0.03
  Hypertension      141 (73.8)                     23 (69.7)       164 (73.2)   0.442     0.381
  Bed ridden        16 (8.4)                       4 (12.1)        20 (8.9)     0.485     0.337
  IHD               27 (14.1)                      2 (6.1)         29 (12.9)    1.628     0.043
  Cancers           3 (1.6)                        3 (9.1)         6 (2.7)      6.10      0.129
  Previous DVT      4 (2.1)                        0 (0.0)         4 (1.8)      0.701     0.521
  Orthopedic cast   2 (1.0)                        0 (0.0)         2 (0.9)      0.34      0.72
  Others            16 (8.4)                       1 (3.0)         17 (7.6)     1.14      0.25
